Matrix metalloproteinase inhibitor development and the remodeling of drug discovery.
Collagen turnover is a slow process on a biologic timescale with a t$\\frac12$ of 20-27 days that is mediated primarily by the matrix metalloproteinases (MMPs). Low collagen metabolism is not due to an intrinsically low Km of MMPs, but rather due to a highly regulated system of activity. Despite the stability of collagen and MMPs, the articles in this special addition illustrate the importance of this enzyme family in the disease process leading to congestive heart failure. Like MMPs, drug development is a tightly regulated process, and the successful turnover of MMP inhibitors into a marketed drug has also been a slow process on a pharmaceutical timescale. Since the discovery of the archetypal MMP (type 1 collagenase) over four decades ago by Gross and Lapierre, most major pharmaceutical companies have had MMP inhibitor programs for a variety of indications. Despite decades of research, tens of thousands of compounds synthesized and screened, and billions of dollars spent in clinical studies-Periostat (doxycycline hyclate, CollaGenex Pharmaceuticals Inc.) is the only collagenase inhibitor to be successfully launched. In addition, Periostat's approval is currently limited to periodontal disease. This article focuses on some of the lessons to be learned from the failure of so many MMP inhibitors across so many indications, and what potential exists for MMP inhibitors as a drug class, especially for heart failure.